Methylation status of CpG islands in the promoter regions of signature genes during chondrogenesis of human synovium-derived mesenchymal stem cells.
Human synovium-derived mesenchymal stem cells (MSCs) can efficiently differentiate into mature chondrocytes. It has been suggested that DNA methylation is one mechanism that regulates human chondrogenesis; however, the methylation status of genes related to chondrogenic differentiation is not known. The purpose of this study was to investigate the CpG methylation status in human synovium-derived MSCs during experimental chondrogenesis, with a view toward potential therapeutic use in osteoarthritis. Human synovium-derived MSCs were subjected to chondrogenic pellet culture for 3 weeks. The methylation status of 12 regions in the promoters of 10 candidate genes (SOX9, RUNX2, CHM1, FGFR3, CHAD, MATN4, SOX4, GREM1, GPR39, and SDF1) was analyzed by bisulfite sequencing before and after differentiation. The expression levels of these genes were analyzed by real-time reverse transcription-polymerase chain reaction. Methylation status was also examined in human articular cartilage. Bisulfite sequencing analysis indicated that 10 of the 11 CpG-rich regions analyzed were hypomethylated in human progenitor cells before and after 3 weeks of pellet culture, regardless of the expression levels of the genes. The methylation status was consistently low in SOX9, RUNX2, CHM1, CHAD, and FGFR3 following an increase in expression upon differentiation and was low in GREM1 and GPR39 following a decrease in expression upon chondrogenesis. One exceptional instance of a differentially methylated CpG-rich region was in a 1-kb upstream sequence of SDF1, the expression of which decreased upon differentiation. Paradoxically, the hypermethylation status of this region was reduced after 3 weeks of pellet culture. The DNA methylation levels of CpG-rich promoters of genes related to chondrocyte phenotypes are largely kept low during chondrogenesis in human synovium-derived MSCs.